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9- 7xt^DiJ>-5-^f^ 2, 9-7xt>xniJ>-6-^^i, 
2, 9-7xt>xn-j>-7-^f;vi > 2, 9-7xt^o'j >-8-^;v 

2, 9 - y xt^xnij >- i o 2, 8 -7 ^±y*u y >- i 
— f^lk 2, 8-7xt>Xn'j>-3-^v^ 2 , 8-7xt^D')> 
-4--f;i^ 2, 8-7xf^nv>-5-^^ 2 , 8-7xt>7n 
V >-6-^;l-^ 2, 8-7xt>XD'J >-7--f 2, 8-7xt> 

^ni;>-9-'f;^ > 2, 8 -7^>*n y i o ->f 2, 7-7 
it>xn'j>-l-^^ 2, 7-7xf>7D'J>'-3-^H, 2, 7 
-7xt^or/-4-^;vS, 2, 7-7xt^D'J>-5-^;H > 2 
, 7-7xt>XD'J>-6-^;i/i, 2, 7-7xt^n'J>-8-^f;vS 

> 2, 7-7xt^n'j^-9-^jH > 2j 7-7xt^n'j>-io- 
-Ol^ l-7xty-;i/i, 2-7^^-^;^ 1 -y ^ y ^T^~;V^ 
2-7x;f7y-JVi, 3-7x7f7-7-;H N 4-7x^f 7y^;Vi, 

10- 7x;f7-7-^ l-7x;Wx;i/i, 2-7x^fy-^i 
. 3 -y^y^if v~)vm, 4 -7jcy 1 0-7x;^y'- jV 

2-**-9-v*V;v» N 5-^^v'y;^ 2-*^ 

t^7yj;H, 5-t^fy7^;H, 3--7^^;V* % 2 
„ 3--^^^;^ N 2 -^^-;i/t 0 n^-;i/- i 2 - ^ f-;ve n-;v- 3 

> 3-^^;Pkfn-;v- 1 3 _^ ^-^tfn-^- 2 ->f 3 -y 
*/nfn-/u-4-*/Hk 3 n-;u- 5 2 -t-^;v 
en-;v-4-/f;^ 3- ( 2 - -7 ac^^-^n tf ;v) fn-;v- 1 

2- ^^;v-i-^^ki; ;1/ ^ 4->f;i/- l y K-j^ 2-*1-)V- 

3- ^>Ky;i^ 4-^^-;i^-3-^ > K>;;u^ 2 - t -T^-)Vi -4 y y 

4- t-^;n-^>Ki;;^ 2 - t ~f^-)V3 y j?y 
4 - t -7^;v3 ->f y kij ;i^^W^*l&o 
[0 0 2 9] 



ffiSE# 2004-3051181 
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: 24/ 



1, 3 — '7jr>i?3iz.fU& > l-^f;ve»;vi, X^'J 
2, 2-^7x-;Hf-;H, 2, 2 — 5? h V )V\£ l, 2-vh 

l-7x-;i/7'J;H, 2-7x-;V7'J;H, 3-7x-;v7>j;H, 3 
, 3 - y7x^7'J ;V* N 1, 2 JUT V l-7x-;V-l-7' 
•r~;i^ 3 -"7^-;v- l -T'r-^^S^W^tL^o 
[0 0 3 0] 

•^l^ y^nA^y;^ 4-^^;i/v^n^^v;v^^tf^tL^> 0 
7'J-;V7^itLT(i, y'7x-^75/S, V\-V)VT^/& 

[0 0 3 1] 

±f sx ^ v j^m^R T^ytLxa, m3urr&—i6&t. fro - c 
Mb l 4 ] 




[5$*, Ar5\ Ar6'^Ar7'lt C»^L<»MttftO 

**^"CV*T & J: < > g 14 1 ~ 4 <D&m.&7FiTo ) 
[0 0 3 2] 



mtiE# 2004-3051181 
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25/ 



Wti 5] 




CviiD 

Ar8«, Ar8', A r H' , A r 13' jfctfA r 1* f 4> **L^*4ft;£fc 

RV?A r 12' tt, **MP*iifcfcfc, L < tt^HHJfcojft«M«k 6 - 4 0 O 

3ffiO*#»afe*^U A8'~Arl4' (D^s^t: <( £ & — ^fix^U ^SXti^^" 

[0 0 3 3] 

f f lit Ltli, ^>-tf> A 7>h^-fe^ 7x f> 

[0 0 3 4] 

ffeSKwr/fatii, «FtcWRtt«fv**», ±ta^: (v) *stfci- 

[0 0 3 5] 

*#W4tfeS K-/^ h«DtUt LTIi, Xf'j;V7rA T^ft^f'J 



miE#2 004-3051181 




#® 2003-195472 



^-V : 26/ 



lit I 6] 



Ar 




[ix] 



[0 0 3 6] 
[ftl7] 



E l RCfE2 li, *ftWi40t£fcx **«^»6-3 0O7y-^* 
*>L<»ir/Mr;Hk tK^K^XW: y7/l^U q ' fi l - 3 o^m^t" 

r y - v ^i^>^ tim tuts l r u - ^^ni % 2 mnm 1 1 

[0 0 3 7] 

(A) r -B [xi] 

mt-^6 ~3o <7>am*> l < ti^ntfeor v ->mk Rt^te -30 osm 



Ar 




ffilE#2 004-3051181 



#fl 2003-195472 ^-v 
r l± 1 ~ 4 <^|fc&^1- 0 3 

frffcl 8] 

2 

[0 0 3 8] 

^Eg^2. 6 5eV*it^^^«iU^o ^i9*ife-«K- 




tbfE# 2004-3051181 



#H 2003-195472 



: 28/ 



Htl 9] 




, Q X 17 X 16 x u X 13 

x J l /^\ i fe( i • x 11 




X 4 X B 



X 7 X 8 



C23 




C3) 



X" X 15 X" X 13 Xl2 X 11 




C4) 



Xi x w X 17 X 16 X 15 X 14 X" 




[0 0 3 9] 



(53 



{llfE#2 004-3051181 
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/ *-> y : 29/ 



Ut2 0] 



X 12 


x» 






X 9 


x 4 


X 14 


X 13 


Oj 


o 


X 8 


x 4 



C6: 



o 



vO>— x 8 



x 4 x 5 x* x 7 



C7 3 




C8] 



X n x io 




C9) 
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^-v: 30/ 



Mfc2 13 



X" X» 




[0 0 4 1] 
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^~5>: 31/ 



Mt2 2] 




CM) 




C253 



C16] 



X^X» x i2 X" X"> 

x 3 x 4 xS X 8 X 7 

c-iks: ci] ~ ci e] xi ~x2o {±> zti^tu&iLK, **ara\ a 

> Hit, L < liitOf^ L < i±&W&<D$tmm=H». 1~2 0<Z)7^3 

K«fc6 - 3 0 <dt U -;vr ^I,fML< ttMfeolttRffHHK i ~ 3 0 

»ffe*L&o 7y-;v7;i'^7^1(7)^Ji: Lt(i, T5y*o***«rlB 



miE# 2004-3051181 



#M 2003-195472 



32/ 



[0 0 4 2] 
Ut2 3] 




C17) 




C18] 



(-las*: ci 73 ~~ (i 83 5£ck Ri"'~R4»"(i^ ^^^5:^. gm& 
l < \*mmm<ommm=Hk 1 ~ 2 oor;^^ g&& t < ^^emo^j^ 

^6 - 3 0^)7'; -;v*-e& 19 , ri* * • «h r2» "^/xteRS* » • t r4« » • & 

> ^if-^M^Xte-O-, -S-^LTSf^LTV^^iv*,, R5"'~R 

9k 1 - 2 0 07;^;^, jail, t < tist^ogm l < itmm&oskm 
ry-^ak tl^ i< fiitt^Rtrae ~ 3 0 ^7 v - ^t+vi, g 

J&*> L < (iteg^cT)^^^ 6 ~ 3 0 ?>T 'J -)VT ^ J g#|& L < Jifttg 

ioRM^ti~3 ocor;v^;i/r^ys, m&i> l < immm^Rmm^ 

7 -3 0 or V -)VT)V*)vr 3 y *Xf*g&*> t < ttMHfeoJMJX3HR8 - 
3 OOT;^-;^^*), R*i-*1Kfe!6XO p R5'"-Rl6»" fijj^LTSjt 
#tf#j££SJ&LTv>-C& #5£4'<7>g#|SR5'"~Rl6'" <o4>*<fc& — 



mtE# 2004-3051 181 
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^-v: 33/ 



»ffe*t*. TV-^r^*^T5 y*ojMMf|tLrtt, T^y^7X^«fB 

[0 0 4 3] 

»3-ny/t^|i#«:»o 2 8 1 3 8 l*^«K:|B«**LTV»**fe3R«ail/- 



tBIE#2 004-3051181 
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^~ v : 34/ 



Mfc2 4] 




l-Pr 



l-rr 



i-Fr 



6 6 




NC CN 

(H 5 C 2 ) 2 N' 




N 





;ls^S?l/FUyF Eg(ETM)=2.0Ev 
/K7V^Eg(ETM)=2.2eV 
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: 35/ 



[it 2 5] 




[0 0 4 4] 

HAr-L-Arl -A r 2 (i) 
(55*, HA r lilt!** L < f±M*<0^XaS£B||& A r 1 }ig&*> L < 14 
6 ~ 4 0 O 2 ffi<0#«Ufcf bic**, A r 2 (£g& * L < (4 ^ a 
6 - 4 0 'J - L < Iiiift0^ft3 - 4 0 

fn7 ' j ~^ L lif ^ L < (±1111(7) 7 'J - V >«^^f 0 ) 

[0 0 4 5] 

-«5^ (1) fc*$v»T, MfgHArfi, TE-j»5* (2) - (2 4) , (A) 



ffifiE# 2004-3051181 
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36/ 



[ft 2 6] 



Vs Vs R > N ^ V n R vs R vs 

V n^J LJ iLn N y N lU, 

(2) (3) (4) / (5) (6) / (7) 





(10) 




(13) 



(16) 



R ± 



(20) 



(21) 





N 




(23) (24 ) 

~ 2 o <t)T & L < liittoRilc 1 - 2 0 © T * a * v /u* 

TNfe»K n li 0 - 5 ©IggtT?* »K n^2£l±OJ|^ liSV^IWI— C 

^^oWU<, WORn±^^LTllH(Kt*»JftLT*J:v» 0 ) 
[0 0 4 6] 



mtm 2004-3051181 



<Wm 2003-195472 



^-v*: 37/ 



[it 2 7] 




z»±, mmm^s mtm^x&NR' (r' i±«tsbri 
fr/w )vmx*$>& tut l^o 

o 

[0 0 4 7] 

ftlBHArfi, TIB (2 5) ~ (4 4) 
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^-v: 38/ 



[ft 2 8] 




[0 0 4 8] 

-*bS; (1) K£V>T, IrffiLti, Tlfi-I^ (4 5) Xl± (4 6) 



ffiSE#2 004-3051181 
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39/ 



[ft 2 9] 





R 2 m 
(45) 



R 2 m 

(46) 



1-2 o^TJ^^sxttfti l< i*mw.m<Dgm®a-2 o^y^^^ 
o ) -?mzti&mi?$>2> tut Lv^ 0 

[0 0 4 9] 

(1) fc*3V>T, mifiAr2 Tf2 -^ (47) _ (53) 



[ft 3 0] 




ffiiE# 2004-3051181 



2003-195472 



•^-^ : 40/ 



1-2 0OT^*«Xl41H|t L<(iift^ftl-2 0 <9T;u=i * 

pfiO-golt, q « 0 - 5 OffiBt-C* IJ , pX(ip + q^2M± 

[0 0 5 0] 

(1) K&^X, ItTlBArl ^ TIB-«W (5 4) Xt± (5 5) 

[ft 3 1] 




(sXft, R4 ~r17 ( ^ ^-^naaiK:, ^ny^ sm*>t< 

teitamoRStifce - 4 o or v g&*> l < te&tg&w^&e - 4 o 

«fcOift*«r 6 - 4 0 <DT y -/l/*XI±«*fc t < liM&ojjtXft 3 - 4 0 © 
[0 0 5 1] 

TU\ #M¥0 9- 1 9 4 4 8 7 *L& 0 



ffiiE#2 004-3051181 
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^-v: 41/ 



[ft 3 2] 

^tT^fn^L<(±^fn(7)^^^;L7tS3gT^^. r 2 ~r 4 i±, ^tt-rtt 

<&£K, 7X^^. ^ny>g^ gg|& L < (iiiS^o^mi - 6 tX*<DT 
% 7JV3^y*;i/,t-;vi, T'J-^t + y*^^;^ TVS, T;i^;l/# 

tFYfi, — m&tlt7km&*, R 2 S.^Rs ii, 7*;i/*;i^ r»;-;i/3k T;i^ 
-**XttR 2 ^R 3 ^^LT^^M-t^J3IJK«^[W|B#HM7t$^v^^ 
TNfctK Ri XtfR 4 ^y'j^i^ R 2 , R 3 , XXCYtt, ^tL-Ttt® 

) o ] 

[0 0 5 2] 



tBSE#2 004-3051181 
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42/ 



[0 0 5 3] 

i^«EL*TFJC^Jt*»St LT(3\ (4eVlh) £ 

, I TO, Sn0 2 . ZnO«rifO**tta(P!*j-fl.^»ff > tL* 0 ^S(±> £*L 

0%J:m<tiit#SliL<, 4fc. IiatOy-M^ tin 

0 nm- l^m, 04 L< ii 10-200 nm<0f&B-C31fcir*L& o 
[0 0 5 4] 

v^A^, A1/A1 2 0 3 , 4 >v^A. T^^-^A-V^^A^^i:^ 

*tK ft*i-*it*»T?*& 0 4£, mSfcLT 

*>- hfflJttt. tln/DJilTWi t < , Klttt. Ifl0^5 0 0 nm, 
04 L<{*5 0-2 0 0 nm<Df&m-?Ml£tiZ> 0 S&SfefcSjas-frafci^ 



ffilE# 2004-3051181 



#fl 2003-195472 



^-v: 43/ 



[0 0 5 5] 

-^^^o 1, 1, 4, 4-fb77x^-l, 

J^>\ 4, 4* - (2, 2 - y7x-;nf-ji/) tf7x^Mv^i^ J 

■C§&o -Of&Tfrffi, utLf,(7)|^MO 1 SXtt 21^C, 1 iff 

tzi><DX$>vXl> «£V\, 
[0 0 5 6] 

*©»Lfc*HP*«»&*L* 0 i <D a 9 ftjETUftSW (jE?L&X») fcfflvxbfi* 

jEH&mitwbi** mm^m^fifzzmommmiznm^fix, mm^jEn 

* s &XZtitz££\ l z, jE1L*m$3lzf&%M^temL7 2>i><DX$>V , mx.it, 1 

o4~i o6v/cm<omxmijamz.&k< ti> 1 0-6 C mW ■#OjEFL»& 
***i-**O#»Ji'C** 0 £^IE?Lfi*ft*Kr*:ov>Ttt, TIME©*?* Lv> 



£BfE# 2004-3051181 



W m 2003-195472 



^-v 5 : 44/ 



[0 0 5 7] 

miBIE?Lfejt^t?^ LTti, 0flx.«r % |7^DyT->^ N, N, N' 
N* -tF77x-;v-4, 4' -v7^7x^K N, N' -*Jy *.=.)],- 
N, N' -v? (3-^f;l<7x^v) - 4> 4 ' -vr^ytf7^-;v (TPD 
A) , 2, 2 -if* (4 -v-p - h i; ;V7^7x^;v) 7n,>^ i, i - 
\£X (4-y-p-f'JjV75y 7l -^) S'* n^^Mff, N, N, N' , N 

h^- P -M;;v-4, 4' -^rsy ify^-^^ir^if^tL^o $ 

fc> Si, SiC, C d S ^OfeM^ttfrOfifA, 34*mt d 
[0 0 5 8] 

[0 0 5 9] 

ftt L<, i 19 *<fc«»ctt^ Na (tt^Mgfc : 2 . 3 6eV) > K (ft|l|: 



£hSE#2 004-3051181 



2003-195472 



: 45/ 



2 . 2 8 e V) > R b (ftW& 12. 1 6 e V) XtfC s (ft*M& : 1 . 9 

5ev) frb%2>nfrbw&iz*iz> imxte2m&±.<DT)i'j}v&m*?, c a ( 

ft*Mifc ! 2 . 9 e V) , S r (ft*Htt : 2 . 0 ~ 2 . 5 e V) XtfB a (ft 
Wafe: 2. 52eV) ^<bft£S^£>jI^£*u> 1 tIli2lW±<7)7;i/5!; V 

R b & tfC s ^ ft & WIS 1 ®Xfi 2 mX±.<OT)\sii U ^JRT?3b 

ft*HI» s 2. 9 e VJaTO«5cttK-/t>hfcLT, itt?> 2ffiJ5H±<?? 
. CsiNa, CsiK, CstRb^VMiCstNatKtO^^t 

[0 0 6 0] 

$^m^X»*$t>tc|g:ttT<> J:v* 0 m^&A* *flt 
OV-^Sr^TSSlcKFjhLT, «^AttSr|Rj±$-frS i fc#T?§ & 0 «roi-?ft 

, *#«fcti % Li 2 (X LiO, Na 2 S, Na 2 SeMNaO^ 



miE# 2004-3051181 



#Jgg 2003-195472 



46/ 



, B a O, S r 0, B e O, B a.SS^C a S eri^f£>fr&o Lv> 
T^^^^n^Wb^i: Ltii, tflJxJf, LiF, NaF, KF, LiC 
1, KClI{;NaClfW^ti-&o W-£V^T)ViiV±mi&m<7)^uYy 
itmt LtS, $JxJf, CaF 2 , BaF 2 , SrF 2 , M g F 2 25.0 f B e F 2 & ^ 

[0 0 6 1] 

m^AS^^i-^^^^LTfi, Ba, Ca, Sr, Yb, Al 
, G a. In, Li, N a, C d, Mg, Si, Ta> S b^.XfZ nfrhtthW 

<?> i mm&xte 2 mi±.<D®.fr&fo*ttfmfh ti& 0 t tz, m^&xm zmm-t 

[0 0 6 2] 

frbte&mjmz, i ^mjLy,T, #t lo± i o~2 o o nm<Dmm<7>mm^%2> 

& ^, ^ JC &§|^# £> tt^T < , e > * - L < £o j& 

^^K^*^$fttv^ 0 co^^bi-, -eon 



ffiiE#2 0 0 4-3 0 5 1 1 8 1 



2003-195472 



<*—*S: 47/ 



-mz, x-YUammzs o~4 o ot\ K^jtio-e~i 

0"3p a, mm&BtO. 0 1-50 nm/#\ &WLUm~ 5 0-3 0 0^ 

5 nm-5 jum<DmfflX~M±m$iir2>Ztj)mtL^o Z*itb<Dm<Dft!>$ti3k, * 

^ if l/« mMT\ £?*L<{*50~200n mOtEH^mM^^ U 
[0 0 6 3] 

[n«o] 

( 1 ) jl^;V^-^^ y y ( Eg ) 

(2) ^tW^ffVyt^ (Ip) e>ilB5£ 

[0 0 6 4] 

2 5mmX75mmXl. 1 mm)|(7) I T OiB^lftjtl 
UV*V>ifcitHSr3 O^IStfrfcofco ^fOiill? -f ify 



tttSEJRp 2004-3051181 



Wm. 2003-195472 



^-y : 48/ 



<om±izm&&mmm*m j ) * 7 \zLxmm 6 o nm<DN, n» -tr* (n, n 

' -^7x^jl/-4-75 7 7x^) — N, N-^7x^-4, 4' -vT 
5 7-1, 1' -if7i-;i/JR (JJIT l~TPD2 3 2$IJ £B&f5-f&o ) 
Ltto i©TPD2 3 2I(i, iHL&A/fi: LtllfSo uOTPD2 3 21 
±KRJP2 0 nm<7)N, N, N\N' -ff7 ( 4 - fcf*7 — v^T ^ 7 If 

■7^-)m WTTBTBIiSJ tmm-t&o :lp = 5. 5eV, Eg = 3. 

lev) zj&mLtzo zfOTBTBmtejEiimmmtLTmm-rzo zt>^ x 

BTBBUiK* ifl0nml:TXf'J;i/ii#at4' , 4" -If* (2, 
2-y*7x-;ve-;l/) -9, 1 0 - y'7x^;V7 > h 7-te> (DPVDPAN 
) (Ip = 5. 7eV, Eg = 3. OeV) fcTIBft^B 1 7 
Onm, Ip = 5. 5eV, Eg=2. 8eV) * K-^ V Hfc-frW £ LT 4 0 

, lS3 0nml:t^f'J;Vf##DPVDPAN (Ip = 5. 7 e V, Eg = 
3. OeV) kTIB'fb^Rl Gfefttf-* 5 6 0 nm, Ip = 5. 6eV, E 
g=2. 6eV) * K-/^> Mfcfrftfc LT4 0 : 2 0lJ|Jt^If LML 

mc7)ETM20 (Ip = 5. 7 e V, Eg = 3. OeV) fc&BSLfco Cl(7)^ 
L i F£§|Jpl nm£T&tfcJn3^*S-g\ imift^MLto i©H 
_hK&KA 1*15 0 nml»$ttlil^f t Lfi^tE Lf?-^ftl 

11.0 mA/ c m2 1 0 0 0 n i t <0 fi £ 

-feJKJffi*»± (0. 3 3, 0. 3 3) „ »*»Sptt9. lcd/A, 5. 7;v 
-7 V/Wt*ofc 0 ifc, $0»|*&8?1 0 0 0 n i t CT1ST> 1 5 0 0 R$ffl 
BftftW*«t«gLfci:i47 0 0 ni fC*ofc 0 
[0 0 6 5] 



2004-3051 181 




ETM20 
[0 0 6 6] 

1-&fc>*>, TBTBlLt^ mmi OnmtCT^f'J^iifDPVDPAN 
(Ip = 5. 7eV, Eg = 3. 0 e V) t±|2^tB 1 «e-^4 7 0 
nm, I p = 5. 5eV, Eg = 2. 8eV) & K-/^ Mt^%£ LT 4 0 : 

i)|10nml;t^f'J;i/ii#:DPVDPAN (Ip = 5. 7eV, Eg = 3 
. OeV) i±iefh^R 1 (3&3te-* 5 6 0 nm, Ip = 5. 6eV, Eg 
= 2. 6eV) * K-^> Kb^fc LT4 0 : 2 OlWJfcT?*^* UJSfcJK 
»^5&5fe* (jf£Jfc#Bfrf) tU; 0 -^m, I)|2 0nmi:tXf'j;H|^ 
DPVDPAN (Ip = 5. 7eV, Eg = 3. OeV) t±$tfk&MB 1 (#& 
*t-^4 7 0 nm, Ip = 5. 5eV, Eg=2. 8eV) ^FwOMfc^ 



ttiiE#2 004-305118 1" 



#M 2003-195472 



<^-v: 50/ 



Wbtttz^mE L^Kov*t\ iimifc&fc^Tfco mffi4. 5V, 

Mffi&Btl 0. 0mA/cm2 &-"C> 1 0 0 0 n i t oefeS&fttf*#<b 

*U feKMWli (0. 2 8, 0. 3 5), »3fe8«il 0.0 c d/A, 7. 0 
Jl/-^ VWT$.o^o ttz, WHO 0 0 n i t £-Cg»T* 15 0 0B# 
HiraM&0#jK£ffll5£Lfc*: 6 0 0 n i tT?*ofe 0 
[0 0 6 7] 

1-&fc>*>, TBTBlii:, If 1 0 nmi:TXf 'J;vf$#:DP VDPAN 
(Ip = 5. 7eV, Eg = 3. OeV) t±mt&V>)R 1 (f&ftt?-* 5 6 0 
nm, Ip = 5. 6eV, Eg = 2. 6eV) ^ KwO Mfc^t LT4 0 : 
2(7)m¥JtT-*^L^mt. H-SBfrf (^-fe^^g) ttfco ZbK, m 
mi 0 nmt:tXf'J;vi|fDP VDP AN (Ip = 5. 7 e V, Eg = 3. 
OeV) t±mt^Bl (»-^ 4 7 0 nm, Ip = 5. 5eV, Eg = 
2. 8eV) £ K-zO hjt^t U4 0 : 2 ©«US^#&*LTjaaRU 

m~mm {m&&mtm) tLtz 0 ^ot, u?2 0nmi:wj^iii# 
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